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AMENDMENTS TO THE CLAIMS 

This listing of the claims replaces all prior versions, and listings, of claims in the 



application: 

LISTING OF CLAIMS 




A method of transporting a^ -an arbitrarily c oncatenated input signal across a 
network using signals transmitted over a hyper-concatenated connection between a 
start node and an end node in the network, the method comprising steps of: 

a) receiving the arbitrarily c oncatenated input signal at the start node and 
splitting the c oncatenated input signal into a plurality of derived signals; 

b) transmitting the derived signals as hvoer-co ncatcnated data streams within 
respective ones of a plurality over a pr e determin e d number of independent 
channels, at least one of the hvper-co n catenatcd data streatnsindepend e n t 
channels being routed through a pointer processing state machine that is 
independent of a pointer processing state machine through which another one 
of the hvper-copcatenated data streamsi a dopsnd e nt ch aanete ai=e-is_routed; 
and 

c) recombining the derived signals at the end node to form a concatenated an 
output signal equivalent to the e oncat e nat e d input signal. 

The method as claimed in claim 1 wherein the concatenated output, signal is output 
from the end node at a signal phase that is arbitrarily related to a signal phase of the 
derived signals. 

A method as claimed in claim 1, wherein the independent channels in the hyper- 
concatenated connection meet predetermined criteria, comprising: 

a) each of the channels age-is processed by adjacent pointer processors in the 
start node and the end node; 

tfee-channel order is identical at the start node and the end node; and 
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c) a maximum latency between the derived signals received at the end node on 
channels of the hyper-concatenated connection is less than a predetermined 
time interval. 

4. A method as claimed in claim 3, wherein the predetermined timejnterval is less 
than a time period required to receive a frame from a one of the derived signals at 
the end node, 

5. A method as claimed in claim 1, wherein the concatenated input signal comprises 
an arbitrary mix of concatenated and unconcatenated Synchronous Optical 
Network (SONET)/Synchronous Digital Hierarchy (SDH) signals. 

6. A method as claimed in claim 5 wherein the step of splitting the concatenated input 
signal into the plurality of derived signals comprises a step of inspecting an 
overhead of each frame of the e^GateFHttedr-input signal to determine whether the 
overhead contains a payload pointer or a concatenation indicator. 

7. A method as claimed in claim 6 wherein the method further comprises a step of 
storing the payload pointer if a payload pointer is found in the overhead. 

8. A method as claimed in claim 7 further comprising a step of setting SS bits of an 
HI byte of the overhead portion of the frame to a default value. 



A method as claimed in claim 8, wherein the default value is binary "OCT 



10. A method as claimed in claim 8 further comprising steps of: 

a) comparing a frame count with a predetermined constant to determine if the 
frame should be transmitted over a next independent channel in the hyper- 
concatenated connection; 

b) if the frame is to be transmitted over the next independent channel, 
examining the frame overhead to determine whether it contains a 
concatenation indicator; and 
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c) if the frame overhead contains a concatenation indicator, replacing the 
concatenation indicator with the stored payload pointer, and inserting a split 
indicator into the SS bits. 

11. A method as claimed in claim JO further comprising a step of incrementing the 
frame count by one if the frame count is not equal to the predetermined constant, 

12. A method as claimed in claim 10 wherein if the frame is to be transported over a 
next independent channel, the method further comprises steps of: 

a) incrementing a channel index by one unless the channel index equals a 
number of channels in the hyper-concatenated connection; 

b) setting the channel index to one if the channel index equals the number of 
channels in the hyper-concatenated connection; and 

c) transmitting the frame over the independent channel identified by the channel 
index. 

13. The method as claimed in claim 1 wherein the step of recombining the derived 
signals at the end node to form a concatenated output signal further comprises steps 
of: 

a) examining an overhead of each frame of the derived signals to determine 
whether the overhead includes a split indicator; 

b) if the overhead includes a split indicator, replacing a payload pointer in the 
overhead with a concatenation indicator; and 

c) reading out payload data of the derived signals in alignment across all of the 
channels of the hyper-concatenated connection to provide the concatenated 
output signal. 

14. A method as claimed in claim 13, wherein the step of reading out the payload data 
of the derived signals received at the end node comprises steps of: 
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a) designating a data steam in the hypernsoncatenated connection as a reference 
data stream s! gnal ; 

b) designating all other data steams of the hyper-concatenated connection as 
slaves to the reference data stream; 

c) controlling a read operation for reading the payload data of the reference data 
stream from a reference alignment buffer such that a position of a reference 
read pointer permits corresponding payload data to be Tead simultaneously 
from each slave data stream; and 

d) reading the payload data of each slave data stream from respective slave 
alignment buffers based on the reference read operation, so that payload data 
of each of the slave data streams is read from the respective slave alignment 
buffers in alignment with corresponding payload data of the reference data 
stream. 

15. A method as claimed in claim 14 wherein the alignment buffers have a 
predetermined storage capacity based on an anticipated maximum difference 
between propagation delays of the respective derived signals. 

16. A method as claimed in claim 15, wherein the anticipated maximum difference 
between propagation delays of the respective derived signals is Jess than a time 
interval required to receive one of the frames at the end node. 

17. A method as claimed in claim 15, wherein the predetermined storage capacity is 
sufficient to store a quantity of payload data received in approximately twice the 
anticipated maximum difference between propagation delays of the respective 
frames of each derived signal. 

18. A method as claimed in claim 17, wherein the predetermined storage capacity is 
adequate to store a quantity of payload data received during a time interval of 
about 250 |iSec. 
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19. A network node adapted to function as a start node for a hyper-concatenated 
connection across a network between the start node and an end node, the hyper- 
concatenated connection being routed through at least one independent pointer 
processing state machine, the network node comprising: 

a) an input port adapted to receive an arbitrarily concatenated input signal; 

b) a signal processor adapted to in verse maltH ^split the concatenat e d input 
signal across a plurality of ch a nnel s — o f - the hyp or concatenated 

c) an output port adapted to launch the inverse multiplexed concatenat e d inp b rt 
derived signals across the network as hyper-concatenated data streams within 
respective ones o£-A ea plurality of channels of the hyp er-concatenated 
connection . 

' 20. A network node as claimed in claim 19, wherein each hyper-concatenated channel 
has a signal bandwidth expressed as an integer M (where MSi) of frames of the 
d emultiplexed inpiit derived signal to be transmitted over each respective channel. 

21. A network node as claimed in claim 20, wherein M is selected from a group 
consisting of: 1, 2, or an integer multiple of 3. 

22. A network node as claimed in claim 19, wherein the concatenated input signal 
comprises an arbitrary mix of concatenated and unconcatenated Synchronous 
Optical Network (SONET)/Synchronous Digital Hierarchy (SDH) signals. 

23. A network node as claimed in claim 22, wherein each frame is an STS-n, where n 
is an integer, and n> 1. 

24. A network node as claimed in claim 23, wherein n is equal to 1 . 

25. A network node as claimed in claim 20, wherein the signal processor comprises: 



- 13 - 



PAGE 15/37 * RCVDAT 12/8/2003 4:49:25 PM [Eastern Standard Time]* SVR:USPTO£FXRM/0 * DNIS:8729306 ' CSID:613 230 6706 < DURATION (mm-$s):0M6 



12/08/2003 17:51 FAX 613 230 8TT)6 



OGILVY RENAULT 



016/037 



AMENDMENT UNDER 37 CPR § 1.111 
SerialNo. 09/577,814 

a) means for identifying each frame within the concatenated -input signal that 
satisfies a condition (p*M)+l, for integers p, in order to determine a split 
location for the concatenat e d -input signal; 

b) means for modifying each frame that satisfies the condition if an overhead of 
the respective frames includes a concatenation indicator; and 

c) means for determining a channel for transporting a frame that satisfies the 
condition, and each subsequent frame until a next frame satisfies the 
condition. 

26. A network node as claimed in claim 25 wherein the means for modifying the 
frames that satisfy the condition is a pointer processor. 

27. A network node as claimed in claim 26, wherein the pointer processor is adapted to 
modify the frames having an overhead that includes a concatenation indicator by: 

a) inserting a split indicator into a predetermined location within the frame 
overhead; and 

b) replacing the concatenation indicator in the frame overhead with a stored 
payload pointer extracted from an overhead of a first frame of a concatenated 
signal that includes the frame meeting the condition. 

s 

28. A network node as claimed in claim 21, wherein the signal processor is adapted to 
determine the split location i n the eonea tcnat e d i nput signal in real-time as the 
concatenated input signal is received by the network node. 

29. A network node as claimed in claim 27, wherein the split indicator is inserted by 
assigning a predetermined value to SS bits of an HI byte of an overhead portion of 
the frame. 

30. A network node as claimed in claim 29, wherein the predetermined value is 
binary "01". 
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31. 



32. 



33- 



34. 



A network node adapted to function as an end node for a hyper-concatenaled 
connection between a start node and die end node, the hyper-concatenated 
connection being routed through independent pointer processing state machines, 
the network node comprising: 

a) an input port adapted to receive hyper-concatenated data streams from 
adjacent channels; 



b) 



a signal processor adapted to combine the hyper-concatenated data streams 
into an arbitrarily concatenated output signal; and 



an output port adapted to transmit the 
downstream node* 



output signal to a 



A network node as claimed in claim 31, wherein the concatenat e d -output signal 
comprises an arbitrary mix of concatenated and unconcatenated Synchronous 
Optical Network (SONET)/Synchronous Digital Hierarchy (SDH) signals. 

A network node as claimed in claim 31, wherein the signal processor comprises, in 
respect of each hyper-concatenated data stream: 

a) an alignment buffer adapted to buffer payload data of a respective hyper- 
concatenated data stream; 

b) a pointer processor adapted to detect a frame received in a respective data 
stream and determine a location of payload data in the frame; 

c) a read controller responsive to the pointer processor and adapted to read the 
buffered payload data in an aligned condition across the channels of the 
hyper-concatenated connection into the concatenated output signal. 

A network node as claimed in claim 33, wherein the pointer -processor further 
comprises: 

a) a signal monitor adapted to monitor at least an overhead portion of the 
respective frames; and 
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b) means for determining whether the overhead portion contains a split 
indicator. 

35. A network node as claimed in claim 33, further comprising a control means 
adapted to: 

a) designate one of the hyper-concatenated data steams as a reference data 
stream; and 

b) designate all others of the hyper-concatenated data steams as slave data 
streams. 

36. A network node as claimed in claim 35, wherein a reference read controller is 
adapted to control a reference read operation for reading payload data of the 
reference data stream from a respective reference alignment buffer so that payload 
data from each of the slave data streams can be read by rbspective slave read 
operations in alignment with the reference data stream. 

37. A network node as claimed in claim 33, wherein the read controller is adapted to 
replace a payload pointer in a received frame with a concatenation indicator if an 
overhead of the received frame contains a split indicator. 

38. A network node as claimed in claim 33, wherein the alignment buffer has a 
predetermined storage capacity based on an anticipated maximum difference 
between propagation times of the respective signals received on each hyper- 
concatenated data stream. 

39. A network node as claimed in claim 38, wherein the predetermined storage 
capacity of the alignment buffer is adequate to store frame data received in a time 
interval equivalent to approximately twice the anticipated maximum difference in 
propagation delay of the respective hyper-concatenated data streams. 

40. A network node as claimed in claim 38, wherein the anticipated maximum 
difference in propagation delay between the respective hyper-concatenated data 
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steams is less than a time interval required to receive a frame at the end node on 
any one of the hyper-concatenated data streams. 

41. A network node as claimed in claim 38, wherein the predetermined storage 
capacity is adequate to store frame data received during a period of 
apptoximately 250 jiSec. 
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